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)ORUHDQ�&DUPHQ�
��+HQULHWWH�6]LODJ\L���$QGUHHD�+HJ\L�

.H\�ZRUGV� SROOXWLRQ��GHJUDGDWLRQ��YRODWLOH�RUJDQLF�FRPSRXQGV��DXWR�WUDIILF�

$EVWUDFW��3ROOXWLRQ�QHJDWLYH�LQIOXHQFHV�WKH�HQYLURQPHQWDO��KXPDQ�KHDOWK��EXLOGLQJV�
DQG� LQFUHDVH� WKH� SURGXFWLRQ� RI� ZDVWH�� :H� DUH� FXUUHQWO\� ZLWQHVVLQJ� SROOXWLRQ� DQG�
GHJUDGDWLRQ�LQ�VRPH�FDVHV�LUUHYHUVLEOH��RI�WKH�HQYLURQPHQW��(QYLURQPHQWDO�LVVXHV�DUH�
H[WUHPHO\�FRPSOH[�DQG�FRYHU�DOO�VHFWRUV��:RUOGZLGH��LQGXVWULDO�SROOXWLRQ�VWUDWHJLHV�
QHFHVVDU\� WR� UHGXFH� HPLVVLRQV� WR� WKH� DWPRVSKHUH� K\GURFDUERQV�� YRODWLOH� RUJDQLF�
FRPSRXQGV��92&V��DQG�RWKHU�SROOXDQWV� LQ�XUEDQ�DUHDV��7KH�KLJKHVW�FRQFHQWUDWLRQV�
RI�YRODWLOH�RUJDQLF�FRPSRXQGV�RI�PRUH� WKDQ����PJ�P� RFFXU� LQ�GHQVHO\�SRSXODWHG�
DUHDV��7KH�ODWHVW�GDWD�UHSRUWHG�LQ�WKH�UHVLGHQWLDO�DUHD�RI�&OXM�1DSRFD�YDOXHV�GLG�QRW�
H[FHHG����P� �P���+RZHYHU�SHDNV� UHSRUWHG�92&�FRQFHQWUDWLRQV��GHSHQGLQJ�RQ� WKH�
VHDVRQ��H[FHHGLQJ�WKH�XSSHU�OLPLW�WKDW�DFFRUGLQJ�WR�/DZ�����������LV����ȝ�P���,W�ZDV�
LGHQWLILHG�GXH�WR�LQFUHDVH�DQQXDO�PHDQ�FRQFHQWUDWLRQ�RI�92&V�DV��LQ�SDUWLFXODU��URDG�
WUDIILF�H[FHHGLQJ�VDQLWDU\�VWDQGDUGV�RQ�WKH�PDLQ�WUDIILF�URXWHV�ZLWKLQ�WKH�FLW\��,Q�WKLV�
SDSHU� WKH� UHVXOWV� REWDLQHG� DIWHU� FDUU\LQJ� RXW� DQ� DQDO\VLV� RI� WKH� DYHUDJH� 92&�
FRQFHQWUDWLRQ�UHFRUGHG�LQ�WKH�FLW\�&OXM�1DSRFD�DV�D�UHVXOW�RI�FDU�WUDIILF��7KH\�ZHUH�
SXUVXHG� DYHUDJH� FRQFHQWUDWLRQV� RI� 92&V� UHVXOWLQJ� IURP� WKH� FRPEXVWLRQ� RI� OLTXLG�
IXHOV��SHWURO�DQG�GLHVHO� W\SH��$QDO\]LQJ� WKH�UHVXOWV�REWDLQHG�DUH�SURSRVHG�VROXWLRQV�
IRU� UHGXFLQJ� 92&� HPLVVLRQV�� 7KH� UXOH� XQGHU� ZKLFK� WKHVH� VROXWLRQV� KDYH� EHHQ�
SURSRVHG� WR� UHGXFH� WKH� FRQFHQWUDWLRQ� RI� 92&V� WRRN� LQWR� DFFRXQW� WKH� SRVVLELOLW\�
LPSOHPHQWDWLRQ�DQG�PDLQWHQDQFH�FRVWV�WKHUHRI�

,QWURGXFWLRQ
$W� JOREDO� OHYHO� WKHUH� DUH� QXPHURXV� UHSRUWV� RQ� WKH� GLVDVWURXV� HIIHFWV� RI�

LQFUHDVLQJ� XUEDQ� SROOXWLRQ� �E\� 0LUDQGD� HW� DO�� ������ 'LDFRQX� HW� DO�� ������� 7KLV�
SROOXWLRQ��PDLQO\� WKH�DFFXPXODWLRQ�RI� VROLGV� LQ�DLU�� V�RQH�RI� WKH�FDXVHV� LQFUHDVHG�
PRUELGLW\� DQG� PRUWDOLW\� GXH� WR� FDUGLRYDVFXODU� DQG� UHVSLUDWRU\� GLVHDVHV�� 8UEDQ�
SROOXWLRQ� LV� JHQHUDOO\� FDXVHG� E\� ILQH� SDUWLFXODWH� VROLGH�� ILQH� SRZGHUV� RI� KHDY\�

�
,1&'� Ä85%$1�,1&(5&´�6XFXUVDOD�&OXM�1DSRFD��5RPDQLD�� 
&RUUHVSRQGLJ� DXWKRU�� FDUPHQ�IORUHDQ#LQFHUF�

FOXM�UR
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PHWDOV��QR[LRXV�JDVHV��92&V��E\�0DQHVFX�DQG�0DQROH�������/HXQJ�������%UHHQ�
HW�DO��������

&OXM�1DSRFD�HQYLURPHQWDO� FKDUDFWHUL]DWLRQ� 5HOLHI�&OXM�1DSRFD��ZKLFK� LV�
ORFDWHG� LQ� WKH� FLW\� DVVHPEO\�� VXPPDUL]LQJ� SDUWLFXODULWLHV� RI� WKH� WKUHH� PDMRU�
SK\VLFDO�JHRJUDSKLFDO�XQLWV��ZLWKLQ�ZKLFK�OLHV�WKH�$SXVHQL�0RXQWDLQV��RI�6RPHú�

)LJ�����7KH�JHRJUDSKLFDO�SRVLWLRQ��WRSRJUDSK\�DQG�FOLPDWH�LQIRUPDWLRQ�IURP�
&OXM1DSRFD��KWWSV���HQ�ZLNLSHGLD�RUJ�ZLNL�&OXM�1DSRFD�

3ODWHDX�DQG�7UDQV\OYDQLD�'HSUHVVLRQ��7KH�FRPSOH[LW\�RI�OLWKRORJLFDO�VXEVWUDWH��DV�
YDULRXV� PDQLIHVWDWLRQV� RI� H[WHUQDO� DJHQWV�� GHWHUPLQHG� WKH� IRUPDWLRQ� RI� D� YHU\�
GLIIHUHQW�UHOLHI��7KH�WRZQ
V�JUHDW�YDULHW\�DUH�GXH�WR�JHRORJLFDO�VWUXFWXUH�IRUPHG�RI�



(QYLURQPHQW�DQG�SROOXWLRQ�PDQDJHPHQW�RI�SROOXWLRQ�YRODWLOH�RUJDQLF�FRPSRXQGV�LQ�&OXM�1DSRFD ���

FOD\��PDUO�� OLPHVWRQH�DQG�VDQG��SUH]HUYHG�LQ�WKH�DUHD�&HWDWXLD��E\�0DF�DQG�)ORFD�
������ =DPILU� ������� 5HFHQW� VHGLPHQWDU\� IRUPDWLRQV� FDQ� EH� QRWLFH� LI� ZH� WDNH� D�
FORVHU�ORRN�WR�WKH�H[LVWLQJ�SDVWXUHV�DQG�WHUUDFHV�DORJ�6RPHV 0LF�ULYHU�

7KH� WRZQ
V� FLW\� QDPH� FRPHV� IURP� WKH� /DWLQ� ZRUG� �&OXVLXP��� PHDQLQJ�
HQFORVHG�SODFH���7KH�FLW\
V�JHRJUDSKLFDO�SRVLWLRQ��LQ�D�YDOOH\�VXUURXQGHG�E\�KLOOV��LV�
D�PDMRU�IDFWRU�LQ�WKH�RFFXUUHQFH�RI�IRJ��%HWZHHQ�SLORWV�ODQGLQJ�DW�DLUSRUW�6RPHúHQL��
&OXM�LV�EHLQJ�DV��WKH�WRZQ�ZLWK�RQH�KXQGUHG�VXQQ\�GD\V���

7KH� XUEDQ� DUHD�� LQIOXHQFHG� E\� SK\VLFDO�JHRJUDSKLFDO�� VRFLDO�� KLVWRULFDO� DQG�
HFRQRPLFDO� IDFWRUV�� KDV� EHHQ� LQ� D� FRQWLQXRXVO\� GHYHORSHG� LQ� WKH� WHUPV� RI� VL]H��
VWUXFWXUH�DQG�SRVLWLRQ��1RZDGD\V�&OXM�1DSRFD�FRYHUV� �D�VXUIDFH�RI�����NP��IURP�
(DVW� WR�1RUWK�(DVW��&OXM�1DSRFD
V�TXLWH�YDULRXV��FDXVLQJ�D� VHULHV�RI�PLFURFOLPDWH�
GLIIHUHQFHV�� WKH\� DUH� LQIOXHQFHG� E\� DOWWLWXGH� )LJ�� ��� ODQGIRUPV� VWUXFWXUH� DQG�
RULHQWDWLRQ�� E\� JHRORJLFDO� VWXFWXUH�� WKH� PRXQWDLQV
� DQJOH� RI� LQFOLQDWLRQ� DQG�
H[SRVLRQ�WR�VRODU�UDGLDWLRQ�DQG�DOVR�E\�WKH�PRYHPHQW�RI�DLU�FXUUHQWV�VWHDP�RI�DLU��
�E\�0DF�DQG�)ORFD�������=DPILU�������

*URXQGZDWKHU� IURP� ULYHU�PHDGRZV� DQG� LQIHULRU� WHUUDFHV� DUH� OLNH� FRQWLQXRXV�
IORZV�� 7KH\� DUH� PDGH� E\� WKH� ZDWKHU� FRPHV� IURP� WKH� QHDUE\� ULYHUV�� E\� WKH�
LQILOWUDWLRQ�ZKLFK� �FRPH�IURP�WKH�PRXQWDLQ� LQ�WKH�GULHWV�SHULRGV�,W� LV�ZHOO�NQRZQ�
WKDW�ZDWHU�VKRZ�XS�D�FHUWDLQ�NLQG�RI�QDWXUDO�DJUHVVLYLW\�DJDLQVW� WKH�FRQFUHWH�ZLWK�
VXOIDW� LRQV�� WKH� LQILOWUDWLRQ� IURP� WKH� PHD� ODNHV�� OLNH� WKDW� IURP� 6RPHVHQL� �DSUR[���
����� PJ�O�� KDYH� WKH� PRVW� GLVWUXFWLYH� LPSDFW�� 1HDU� WKH� LQGXVWULDO� VLWHV� WKH�
JURXQGZDWKHU� DJUHVVLYLW\� LQ� HYHQ� JUHDWHU� GXH� WR� WKH� SUHVHQFH� RI� VRPH� DFLG�
VXEVWDQFHV�� LQGXVWULDO� ZDVWH�� SROOXDWHG� UDLQ� IDOOV� DQG� OHDQDJH� DW� GLIIHUHQW�
WHKQRORJLFDO�LQVWDOODWLRQV�

���7KH�FXUUHQW�VLWXDWLRQ
����� $LU� SROOXWLRQ� UHSUHVHQWV� RQH� RI� WKH� PDLQ� IDFWRU� ZKLFK� QHJDWLYHO\�

LQIOXHQFHV� SHRSOH¶V� KHDOWK\� DQG� OLIH¶V� TXDOLW\� �)LJ�� ���� 7KH� GLVFRQIRUW� FDXVHG� E\�
GXVW� VPHOOV�� SRRU� YLVLELOLW\�� WKH� DFLG� UDLQIDOOV�� GXVW� DQG� FRUURVLYH� JDVHV� DUH� RQO\�
VRPH� RI� WKH� PDMRU� SUREOHPV� IDFHG� E\� WKH� SHRSOH� ZKR� OLYH� LQ� &OXM�1DSRFD��
3ROOXWLRQ� VSUHDGV� HVSHFLDOO\� WKURXJK� WKH� DLU�� DIIHFWLQJ� GLUHFWO\� DQG� LQGLUHFWO\�� QRW�
RQO\�KXPDQ�EXW�DOVR�DOO�WKH�RWKHU�HOHPHQWV�RI�WKH�QDWXUDO�RU�DUWLILFLDO�HQYLURQPHQW��
�E\�%UHHQ�HW�DO��������&KDUOHVZRUWK�DQG�/HHV�������

'XH� WR� WKH� SUHVHQFH� RI� OHDG� LQ� JDVROLQH�� WKH� DUHDV�ZLWK� KHDY\� WUDIILF� KDYH� D�
FHUWDLQ�DPRXQW�RI�OHDG�LQ�WKH�DLU��0RVW�RI�WKH�JDV�SROOXWDQV�KDYH�DFLG�FRPSRVLWLRQ��
ZLFK� DIIHFWV� QRW� RQO\� WKH� DLU� TXDOLW\� EXW� DOVR� DOO� WKH� � RWKHU� FRPSRQHQWV� RI� WKH�
QDWXUDO� RU� DUWLFLDO� HQYLURQPHQW�� %HFDXVH� RI� WKH� ZDWHU� IURP� WKH� DLU�� VRPH� RI� WKH�
SULPDU\� SROOXDQWV� PD\� EH� FDXVH� WKH� DSSHUHQFH� RI� YHU\� DJUHVVLYH� VHFRQGDU\�
SROOXDQWV� OLNH�SKRWRFKHPLFDO�R[LGDQWV�� VXOIXULF� DFLG�QLWULF�� �E\�%UHHQ�HW� DO�� ������
3RQWLFLHOOR�HW�DO��������
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8UEDQ� SROOXDQWV� DJUHVVLYLW\� IURP� &OXM�1DSRFD� KDV� QDWLYH� HIIHFWV� QRW� RQO\�
XSRQ�SHRSOH¶V�VWDWHV�RI�KHDOW\���UDLVH�RI�PRUWDOLW\�DQG�PRUELGLW\�UDWH���EXW�DOVR�XSRQ�
WKH�LQGXVWULDO�DQG�FLYLO�EXLOGLQJV��6R�WKH�VROLG�DQG�OLTXLG�DHURVRO�FRPELQHG�ZLWK�WKH�
DFLG�JDVHV�KLJKO\�R[LGDQW�FDXVH�D�UDLVH�RI�FRUURVLRQ�DQG�GHJUDGDWLRQ�RI�GHJUHH�RI�
FRQFUHWH��ZRRG��JODVV��UXEEHU�DQG�SDLQW�

)LJXUH����3ROOXWLRQ�LQ�&OXM�1DSRFD

,Q� FRPSDULVRQ�� WUDIILF� LQ�%XFKDUHVW� LV� DERXW� ���� DQG� LV� WKH�PDLQ� VRXUFH� RI�
SROOXWLRQ� ,Q�WKLV�UHJDUG�WKH\�DUH�WUDFNHG�GLIIHUHQW�FDWHJRULHV�RI�SROOXWDQWV�OLNH�12[��
62���&2��12��SRZGHUV��WRWDO�VXVSHQGHG�SDUWLFOHV�ZLWK�DHURG\QDPLF�GLDPHWHU�OHVV�
WKDQ����PLFURPHWUHV�DQG�����PLFURPHWUHV�EODFN�VPRNH� FRPSRQHQWV�RI�WKH�SRZGHU�
�HOHPHQWDO�FDUERQ��3$+V��OHDG���YRODWLOH RUJDQLF�FRPSRXQGV��EHQ]HQH��EXWDGLHQH���
&RPSOHWH� FRPEXVWLRQ� RI� WKH� IXHO� LQ� WKH� HQJLQHV� RI� PRWRU� YHKLFOHV� LQWR� WKH�
DWPRVSKHUH� UHPRYHV� ZDWHU� YDSRU� ������� FDUERQ� GLR[LGH� ������� QLWURJHQ� �����
�$UGHOHDQ�������

�����:DWHU�SROOXWLRQ�VRXUFHV�DQG�FDXVHV�&OXM�1DSRFD�VXUIDFH�QDWXUDO�ZDWHU�
FRQWDLQ� DPRQW� RI� JDVVHV� GLVVROYHG� IURP� WKH� DWPRVSKHUH� PLQHUDO� VDOWV�� FRORLGDO�
VXEVWDQFHV� DQG� GLIIHUHQW� RUJDQLF� LPSXULWLHUV�� +HDY\� UDLQV� FDXVH� D� VHYHUH�
FRQWDPLQDWLRQ� RI� WKH� ULYHUV�� EHFDXVH� RI� D� GHVWURLQJ� FRPELQDWLRQ� RI� VRPH� IDFWRUV�
VHZDJH�DQG� LQGXVWULDO�ZDWHU� OHDNDJH��GUDLQDJH��7KH�QHJDWLYH� HIIHFWV� UHIHU� WR�KLJK�
SROOXDQW� OHYHO� VXFK� DV�� KHDY\� PHWDOV�� EDFWHULD�� K\GURFDUERQV�� PLQHUDO� RLOV��
GHWHUJHQWV��SHVWLFLGH� DQG� WHUUDLQV¶�GHJUDGDWLRQ�PHDQLQJ� WKH� ORVV�RI� WKHLU�DHVWKHWLF�
YDOXH�

3ROXWLRQ�VRXUFHV��0DF�DQG�)ORFD�������=DPILU������ FDQ�EH�YDULRXV�DQG�FDQ�
EH�ORFDWHG�DW� WKH�VXUIDFH��XQGHUJURXQG�RU�EH\RQG�WKH�OHYHO�RI�XQGHUJURXQG�ZDWHU��
7KH� WR[LF� HIIHFWV�RI� WKH�FKHPLFDO� VXEVWDQFHV�XSRQ�SHRSOH¶V�KHDOW� DUH�QRW� HQWLUHO\�
NQRZQ��WKH�OHDG�KDV�WKH�KLJKHVW�QHJDWLYH�LPSDFW�XSRQ�WKH�HQYLURQPHQW��



(QYLURQPHQW�DQG�SROOXWLRQ�PDQDJHPHQW�RI�SROOXWLRQ�YRODWLOH�RUJDQLF�FRPSRXQGV�LQ�&OXM�1DSRFD ���

� 3E LV� D� WR[LF� VXEVWDQFH� ZLWKRXW� DQ\� SK\VLRORJLFDO� IXQFWLRQ�� 3HRSOH� DUH�
H[SRVH� WR� WKH� OHDG¶V� QHJDWLYH� HIIHFWV� HVSHFLDOO\� E\� LQKDODWLQJ� WKH� UHVXOWHG� JDVHV�
IURP� WKH� FRPEXVWLEOH� EXUQLQJ 3E�&�+���� +XPDQ�ERG\� LQKDODWHV� D� TXDQWLW\�ZLFK�
UDQJH�EHWZHHQ����������J�3E�GD\��7KH�PDLQ�DQWKURSRJHQLF�VRXUFH�LV�UHSUH]HQWHG�
E\� WKH� ELRPDVV� EXUQLQJ� XVHG� DW� IXHO� PDQXIDFWXULQJ�� 9RODWLOH� RUJDQLF� FRPSXQGV�
UHSUHVHQW�WKH�SULPDU\�SROOXDQWV�FDXVHG�E\�VWDWLRQDU\�DQG�PRELOH�VRXUFHV���

� 7KH�WHUP�³YRODWLOH�RUJDQLF�FRPSRXQGV´ �&29��LV�JHQHUDOO\�XVHG�IRU�DQ\�
RUJDQLF� FRPSRXQG� ZLFK� KDV� D� VWHDP� SUHVVXUH� VPDOOHU� WKDQ� ���� PP� LQ� VWDQGDUG�
FRQGLWLRQV��RI���� �&�� &29¶V�SROOXWLRQ�HIIHFWV�DUH�� WR[LFLW\�DQG�XQSOHDVDQW�VPHOO��
SKRWRFKHPLFDO�R[LGDQW�SUHVHQWHG�LQ�WKH�WURSRVSKHUH��GHVWUXFWLRQ�RI�WKH�R]RQH�OD\HU�
DQG�WKH�JUHHQKRXVH�HIIHFW�

� 7KH�RLO�SURGXFWV DUH�FRPSOH[�VXEVWDQFHV�ZKLFK�PD\�LQFOXGH�PDQ\�NLQGV�RI�
RUDJDQLF�FRPSRXQGV�PDGH�RI�&��+��1��2��6�DQG�VRPH�PHWDOV� OLNH�YDQDGLXP�DQG�
QLFKHO��%HFDXVH�RI�WKHLU�WR[LF�FKDUDFWHULVWLFV��WKH�RLO�SURGXFWV�LQKLELW�WKH�PLFURELDO�
DFWLYLW\�

� 6SHFLDO� FRQGLWLRQV� ZLFK� FDXVH� SROOXDQWV� GLVSHUVLRQV� 8VHG� VHZDJH�
UHSUHVHQWV������RI�WKH�WRWDO�LQWHUQDO�DQG�WRZQ
V�VHZDJH�ZDWHU��7KH�DYHUDJH�IORZ�LV�
RI��������PF�GD\�DQG�WKH�PD[LPXP�RQH�RI������ PF�GD\��7KH�HVWLPDWH��TXDQWLW\�
DQG� FRQFHQWUDWLRQ� RI� SROOXDQWV� UHOHDVH� LQ� WKH� HQYLURQPHQW�� FDQ�EH� HVWLELOLVKHG� E\�
FDOFXODWLQG�WKH�VHZDJH�SROOXWLQG�LQGLFDWRUV���7DEOH����

,Q�&OXM�1DSRFD� FLW\�� DFFRUGLQJ� WR� WKH� UHJXODWLRQV�� WKH� HYDFXDWHG�ZDVWHZDWHU�
GRHVQ
W�H[FHHG�WKH�OHYHOV�VWLSXODWHG�LQ�WKH�173$�����

D�� 6XVSHQVLRQV� PD\� EH� IRXQG� LQ� FRQFHQWUDWLRQV� RI� XS� WR� ������� PJ�O� DQG�
GHQVLW\�RI�����J��GD\�

E�7KH�RUJDQLF�ZDWWHUV�UHSUHVHQWHG�E\�&%2� LQ�D�FRQFHQWUDWLRQ�RI�������PJ�O�
DQG�D�GHQVLW\�RI�����J�GD\�

F�� 7KH� RLO� SURGXFWV� WKDW� UHVXOW� IURP� WKH� DFFLGHQWDO� ORVV� DW� WKH� LPSURSHU�
PDQLSXODWLRQ��PD[LPXP����J�PF�IXHO��

*DV� VWDWLRQV� IXQFWLRQ� DFFRUGLQJ� WR� 13�������� 1RUPDWLYH�� DQG� EHFDXVH� WKH�
XQGHUJURXQG�ZDWHU�LV�DW������P�GHSW��ZLWK�WKH�SRVVLELOLW\�RI�UDLVLQJ�WKH�OHYHO�XS�WR�
����P�� LW� LV� DEVROXWHO\� QHFHVDU\� WR� VWRUH� WKH� IXHO� LQ� VSHFLDO�ZDUHKRXVHV� HQGRZHG�
ZLVK� YHQWLODWLRQ� V\VWHPV�� OHYHO� LQGLFDWRUV� GHYLFHV�� ILWWLQJV�� OLJKWLQLQJFDSWXUH�
GHYLFHV��YDSRXU�FDSWXUH�V\VWHPV�

,Q� FDVH� RI� IXHO� VRUDJH� IURP�&OXM�1DSRFD�� WKH�PDLQ� SROOXWLRQ� VRXUFH� DUH� WKH�
ZDVWHZDWHUV� IURP� WKH� VRFLDO�DGPLQLVWUDWLYH� JURXSV� DQG� WKH� UDLQZDWHU� IURP� WKH�
LQGXVWULDO� VWDWLRQ�� 6R� WKHUH� LV� D� OHDNDJH� RI� RLO� SURGXFWV� GLUHFWO\� LQ� WKH� GUDLQDJH�
V\VWHP� RU� LQ� WKH� PDLQ� FROOHFWLQJ� VWRUHKRXVH�� ,Q� &OXM�1DSRFD� WKH� JDV� VWDWLRQV��
VWRUHKRXVH�DQG�DXWR�VHUYLFHV�GR�QRW�KDYH� WKH�REOLJDWLYLW\�RI�EHLQJ�HTXLSSHG�ZLVK�
LQVWDOODWLRQV� WKDW� VHSDUDWH� WKH� RLO� SURGXFWV�� 7KH� SROOXDQWV� FRQFHQWUDWLRQV� DQG�
ZDVWHZDWHU�PDVVIORZ�FROOHFWHG�IURP�WKH�SODWIRUP��DUH�UHSUHVHQWHG�E\� WKH�UHVXOWHG�
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SHWUROHXP VXEVWDQFHV� DIWHU� WKH� YRODWLOH� VXEVWDQFHV� HYDSRUDWH� ZKHQ� WKH� FDUV� DUH�
IXHOHG�DW�JDV�VWDWLRQV��7KH�PD[LPXP�IXHO�ORVV�UHSUHVHQWV�����NJ�IRU�HDFK�GLVWULEXWHG�
P��WKH�FRQFHQWUDWLRQ�RI�SHWUROHXP�HWHU�IURP�WKH�SODWIRUP�ZDWHUV�FROOHFWHG�LV�������
P��GD\��DQG�WKH�VXEVWDQFHV�PDVV�RI�GHELW�RI�������J��]L��FRQFHQWUDWLRQ�RI�SROOXDQWV�
LQ�WKH�HIIOXHQWV�IURP�RI�ZDVWHZDWHU�WUHDWPHQW�SODWIRUPV�DUH�VKRZQ�7DEOH���

7DEOH����7KH�VHZDJH�TXDOLW\�LQGLFDWRUV�HYDFXDWHG�LQ�WKH�WRZQ
V�GUDLQDJH�RU�ZDVWHZDWHU�
WUHDWPHQW�VWDWLRQ �173$����� ������

4XDOLW\�,QGLFDWRU� 8�0�
1RUPDO�
YDOXHV

7HPSHUDWXUH �& ��
S+ XQLW�S+ �������
0DWHULDO�LQ�VXVSHQVLRQ��06� PJ�GP� ���
2[LJHQH�ELRFKHPLFDO�FRQVXPH�DW�HYHU\���GD\V��&%2�� PJ�2��GP

� ���
2[LJHQH�FKHPLFDO�FRQVXPH��3RWDVVLXP�GLFKURPDWH�PHWKRG�
�&&2�&U��

PJ�2��GP
� ���

$PPRQLD�QLWURJHQ��1+�
�� PJ�GP� ��

7RWDO�SKRVSKRUXV��3� PJ�GP� ���
%LRGHJUDGDELO�VLQWHWLF�GHWHUJHQWV� PJ�GP� ����
5H]LGXDO�FORU��&O�� PJ�GP� ���

,Q� WKH� IXHO� GHSRWV� LQ� &OXM�1DSRFD� DUH� WKH� PDLQ� VRXUFHV� RI� SROOXWLRQ� RI�
ZDVWHZDWHU�IURP�WKH�VRFLDO�JURXS�DGPLQLVWUDWLRQ�RIILFHU�DQG�WKH�VWRUP�ZDWHU�SDUNV�
IXHO�WDQNV�DQG�FRQFUHWH�SODWIRUPV��7KXV�WKHUH�LV�RLO�OHDNLQJ�GLUHFWO\�LQWR�WKH�PDLQ�
FROOHFWRU�VHZHU�RU�YHU\�UDUHO\�DFFLGHQWDO��,Q�&OXM�1DSRFD�WKHUH�LV�QRW�\HW�LPSRVHG�D�
UHTXLUHPHQW�WKDW�DOO�VWDWLRQV��ZDUHKRXVHV��FDU�VHUYLFH�DQG�FDU�ZDVK�VLWHV�PXVW�FDUU\�
RLO� VHSDUDWRUV�� 3ROOXWDQW� FRQFHQWUDWLRQV� DQG� PDVV� IORZV� RI� ZDVWHZDWHU� FROOHFWHG�
IURP�WKH�RLO�SODWIRUP��DUH�WKH�VXEVWDQFHV�UHVXOWLQJ�IURP�WKH�HYDSRUDWLRQ�RI�YRODWLOH�
VXEVWDQFHV�IURP�ORVV�RI�IXHO�GXULQJ�UHIXHOLQJ�RI�PRWRU�YHKLFOHV��0D[LPXP�ORVV�RI�
IXHO� VXSSO\� LV� DERXW� ���� NJ� SHU�P�� GLVWULEXWHG� 7KH� FRQFHQWUDWLRQ� RI� VXEVWDQFHV�
H[WUDFWDEOH�ZLWK�SHWUROHXP� LQ�ZDWHUV�FROOHFWHG�IURP� WKH�SODWIRUP� LV������P��GD\��
DQG�WKH�PDVV�IORZ�RI�VXEVWDQFHV�LV�������J�GD\��WKH�FRQFHQWUDWLRQ�RI�SROOXWDQWV�LQ�
WKH�HIIOXHQWV�IURP�VHZDJH�WUHDWPHQW�SODQWV�SODWIRUPV�DUH�SUHVHQWHG�LQ�7DEOH����

7DEOH����3ROOXDQW�FRQFHQWUDWLRQ�LQ�ZDWHUV�GLVFKDUJHG

,QGLFDWRU
&RQFHQWUDWLRQ�DW�HYDFXDWLRQ

&DOFXODWHG�PJ�O $GPLWWHG�PJ�O
6XVSHQVLRQV ������ ���

&%2� ����� ���
([WUDWLEOH ���� ��
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�����$LU�SROOXWLRQ��&DXVHV�DQG�VRXUFHV��7KH� �VXUFHV�RI�DLU�SROOXWLRQ�� LQ� WKH�
FDVH�RI�JDV� VWDWLRQV��DUH�� WKH�ZD\� LQ�ZLFK� WKH� IXHO� LV� VWRUHG��SRRU�KDQGOLQJ�DW� WKH�
WDQNV
� ILOOLQJ�DQG� WKH�SRZHUHG�FDUV�DW�JDV� VWDWLRQV��7KH�SROOXDQWV�FKDUDFWHULVWLF� WR�
WKHVH�VRXUFHV�DUH�YRODWLOH�RUJDQLF�FRPSRXQGV��UHVSHFWLYHO\�K\GURFDUERQV��KHSWDQ��
�%\�0DQHVFX�DQG�0DQROH�������

7KH�HPLVLRQ�IDFWRUV�XVHG�E\�0$330 ZLWK�ZKLFK�\RX�FDQ�FDOFXODWH�WKH�PDVV�
IORZ�RI�92&V�GLVFKDUJHG�LQWR�WKH�DWPRVSKHUH�GXH�WR�HYDSRUDWLRQ�ORVVHV�DUH��

¾ ILOOLQJ�RI�WKH�JDV�VWDWLRQ�WDQNV�����������������������������������NJ�P��
¾ IXHO�VWRUDJH����������������������������������������������������������������NJ�P��GD\�
¾ JDV�SXPS�ORVV���������������������������������������� �����NJ�P��
1RW�RQO\�&29�JHWV�LQWR�WKH�DWPRVIHUH��EXW�DOVR�D�FHUWDLQ�DPRXQW�RI�OHDG��LW�LV�

FRQWDLQHG� E\� DQ\IXHO��� &RQVLGHULQJ� WKDW� 3UHPLXP� JDVROLQH� KDV� D� &29�
FRQFHQWUDWLRQ�RI�����DQG�WKDW������RI�LW�LV�OHDG��WKH�UHVXOW�LV��������J�K��DW�VWRUDJH�
LV��������J�K�DQG������J�K�DW�WDQNV�ILOOLQJ�

7KH� VWRUDJH� WHKQRORJLFDO� IORZ� RI� WKH� SHUWROHXP� SURGXFWV� WDNHV� SODFH� LQ� WKH�
RSHQ�DLU��WKLV�DUH�UHSUHVQWHV�WKH�ZRUNLQJ�SODFH�IRU�PDQ\�SHRSOH��7KH�HQYLURQPHQWDO�
IDFWRU� LV� LQIOXHQFHG� E\� HPLVVLRQV� RI� YRODWLOH� RDUJDQLF� FRPSRXQGV� IRXQG� LQ� WKH�
JDVROLQH�DQG�OHDG�WHWUDHWLO��5HDJDUGLQJ�WKH�JDVROLQH�FRQFHQWUDWLRQ�OHYHO�IRXQG�LQ�DLU��
LW�KDV�EHHQ�QRWLFH�D�������FRQFHQWDWLRQ�EHORZ�WKH�QRUPDO�OLPLW��IURP�ZKLFK�������
������ PJ�P��� DQG� ������ �!���PJ�P���� 2QO\� ������ IURP� WKH� WRWDO� QXPEHU� RI�
VDPSOHV� H[FHHG� WKH� QRUPDO� OLPLWV�� 7KH� OHYHO� RI� JDVROLQH� IRXQG� DW� WKH� ZRUNLQJ�
SDOFHV�KDV� WKH� FRQFHQWUDWLRQ�YDOXH�RI�����PJ�P��� VR�EHORZ� WKH�QRUPDO� OLPLW�� WKH�
PHDVXUHPHQWV�ZHUH�PDGH�DW�EHORZ�]HUR�WHPSHUDWXUH��

7KH�UHODWLYH�KXPLGLW\�LV�EHWZHHQ�����DQG�����DQG�LW�LV�FORVHO\�OLPLWHG�E\�WKH�
SUHVHQFH� RI� FORXGV�� 7KH� HVWDELOLVKHG� FRQFHQWUDWLRQV� RI� K\GURFDUERQV� GLVSOD\� DQ�
DYHUDJH� YDOXH� RI� ���PJ�P� LQ� WRWDO� DFFRUGDQFH� ZLVK� WKH� VDQLWDU\� UXOHV� DQG� WKH�
0LQLVWU\�RI�(QYLURPHQW�QRUPV��EHORZ�����PJ��P���

7KH� KHDY\� URRG� WUDIILF�� VR� VSHFLILF� WR� WKH� JUHDW� FLWLHV� OLNH� &OXM�1DSRFD��
UHSUHVHQWV� DXWRKHO� PDMRU� VRXUFH� RI� DLU� SROOXWLRQ�� ,W� LV� UHVSRQVDELOH� IRU� VRPH�
VHFRQGDU\�SROOXDQWV��PRGLILFDWLRQV�RI�WKH�R]RQH�OD\HU�DQG�ZHDWKHU�FRQGLWLRQV��SRRU�
YLVLELOLW\��SUHVHQFH�DQG�SHUVLVWHQFH�RI�IRJ��&DU�SROOXWLRQ�UHSUHVHQWV�����RI�WKH�WRWDO�
RI� FDUERQ�PRQR[LGH� HPLVVLRQV��ZLFK�FRPH� IURP� WKH� LQWHUQDO� FRPEXVWLRQ�HQJLQHV�
ZKLFK� XVH� JDVROLQH� LQVWHDG� RI� GLVHO� �JDVROLQH� GRHV� QRW� SURGXFH� VR�PXFK� FDUERQ�
PRQR[LGH��

&RQVLGHULQJ� WKH�QXPEHU�RI� FDUV� SRZHUHG�E\�GLHVHO�RU�JDVROLQH�� WKH�PLOHDJH��
WKH� FDUV
� IXHO� FRQVXPDWLRQ�� WKHD� DPRXQW� RI� SROOXDQWV� IURP� WKH� DLU� FDQ� EH� HDVLO\�
FDOFXODWHG��7KLV�LV�VKRZQ�LQ�WKH�IROORZLQJ�)LJXUH���

5HVLGHQWLDO�VSDFH�KHDWLQJ�5RPDQLD�FXUUHQWO\�XVH�ERLOHUV�WKDW�UXQ�RQ�PHWKDQH�
JDV��%\�EXUQLQJ�PHWKDQH�JDV� IURP� WKHUPDO� SRZHU� SODQWV� DUH� UHVXOWLQJ� IOXH� JDVHV�
FRQWDLQLQJ�&2��12[��62[�DQG�SDUWLFXODWHV� %DVHG�RQ�XVH�RI�JDV��HPLVVLRQ�IDFWRUV��



)ORUHDQ�&DUPHQ��+HQULHWWH�6]LODJ\L��$QGUHHD�+HJ\L���

GDWD� UHVXOWLQJ� IURP� WKH� FDOFXODWLRQ� EXUQLQJ�PDVV� IORZ� RI� SROOXDQWV� DQG� SROOXDQW�
HPLVVLRQ� FRQFHQWUDWLRQV� 7KHLU� YDULDWLRQ� LV� D� IXQFWLRQ� RI� IODPH� WHPSHUDWXUH�� JDV�
FRQFHQWUDWLRQ��DQG�UHVLGHQFH�WLPH�6�$���9DVLODFKH�0��������

)LJXUH��� $WPRVSKHULF�HPLVVLRQV��GHSHQGLQJ�RQ�WKH�W\SH�RI�IXHO

���5HGXFLQJ�SROOXWLRQ�DW�WKH�VRXUFH
3ROOXWLRQ� VRXUFH� DW� JDV� VWDWLRQV� FDQQRW� EH� FRQWUROOHG�� 7KHUH� LV� D� YDSRXUV�

FROOHFW� DV� PXFK� DV� SRVVLELOH� RI� WKH� TXDQWLW\� RI� YDSRXUV� UHVXOWHG� IURP� WKH� IXHO�
HYDSRUDWLRQ��$OPRVW�����DUH�FRQGHQVHG�DQG�WUDQVIRUPHG�LQ�IXHO�DJDLQ��WKH\�JHW�LQ�
WDQNV��UHGXFLQJ�WKH�ORVV�HVSHFLDOO\�LQ�ZRUP�VHDVRQ��8QIRUWXQDWHOO\�QRW�DOO� WKH�JDV�
VWDWLRQV�IURP�&OXM�1DSRFD�KDYH�VXFK�DQ�HTXLSPHQW��&29�SROOXWLRQ�VWLOO�UHPDLQLQJ�
D�PDMRU�SUREOHP�IRU�WKH�FLW\��

)LJXUH��� 7KH�YDOXH�RI�PDVV�IORZ�UDWHV�SROOXDQW�FRQFHQWUDWLRQV
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,Q�WKH�FDVH�RI�IXHO�GHSRWV��WKH�YRODWLOH�RUJDQLF�FRPSXQGV�DUH�HYDFXDWHG�LQ�WKH�
DWPRVIHUH�WKURXJK�YHQWLODWLRQ�YDOYHV��7KH\�DUH�XVHG�HVSHFLDOO\�ZKHUH�WKH�WDQNV�DUH�
ILOOHG�RU�GUDLQHG�� WKH�VR�FDOOHG��ELJ�EUHDWKV��DQG�ZKHQ�WKHUH�LV�GDLO\�RI�YDULDWLRQV�
WHPSHUDWXUH� WKH� VR� FDOOHG��VPDOO� EUHDWKV���7KH�HYDOXDWLRQ�RI� WKH�SROOXWLRQ�VRXUFH�
FDQ�EH�PDGH�FRQVLGHULQJ�WKH�LPSDFW�WKH�DWPRVSKHUH��HPLVVLRQV�RI�SROOXDQWV���

7KH�PDVV� IORZ�YDOXHV�RI� WKH�SROOXDQW� FRQFHQWUDWLRQ�� VXFK� OHDG�� FRPSDUHG� WR�
WKH�QRUPDO�RZHV��DUH�VKRZ�LQ�WKH�)LJ����

7KH�PDVV� IORZ�YDOXHV�RI�SROOXDQW�FRQFHQWUDWLRQV�VXFK�DV�&29��FRPSDUHG� WR�
WKH�QRUPDORZHV��DUH�VKRZQ�LQ�WKH�)LJ����

)LJXUH����7KH�YDOXH�RI�PDVV�IORZ�UDWHV�RI�SROOXDQWV�OLNH�92&V�FRQFHQWUDWLRQV

&RQFOXVLRQV
$�JRRG�NQRZOHGJH�RI� WKH�SROOXWLRQ�VRXUFHV��RI�WKH�PDVV�IORZ��HUDGLFDWLRQ�RI�

WKH� XQFRQWUROOHG� RU� DFFLGHQWDO� HPLVLRQV�� WKH� SURSHU� XVH� RI� SURGXFWLRQ� IDFLOLWLHV��
LPSOHPHQWDWLRQ� RI� DLU� TXDOLW\�PRQLWRULQJ� V\VWHP�� DUH� IXQGDPHQWDO� DVSHFWV� RI� WKH�
VWUWHJLHV�RI�HQYLURPHQW�SURWHFWLRQ�

7KH� WHKQLFDO�PHDVXUHV� UHIHUWR� WKH� XVH� RI� KLJK� TXDOLW\� IXHO��PHDQLQJ�ZLWKRXW�
OHDG��VXOIXU�RU�EHQ]HQH��VWDQGDUG�FDUERQ�HPLVVLRQ�DQG�&29��&29�UHGXFWLRQ�PD\�
EH�DOVR�UHDFKHG�E\�SODQWLQJ�WUHHV�DORQJ�WKH�PDLQ�URDGV�DQG�VWUHHWV��E\�XVLQJ�D�WLSH�
RI�DVSKDOW�WKDW�UHGXFHV�QRLVH��E\�EXLOGLQJ�EULGJHV�DQG�WXQQHOV�PHDQW�WR�DYRLG�KLJK�
WUDIILF�DUHDV�

,QWHUQDO�FRPEXVWLRQ�HQJLQHV� UHSUHVHQW� WKH�PDLQ�FDXVH�RI�DLU�SROOXWLRQ��7KHUH�
DUH�D�ORW�RI�VROXWLRQV�FRQWUROLQJ�WKH�SROOXDQWV�VXFK�DV��PRGLILFDWLRQ�RI�WKH�LQWHUQDO�
FRPEXVWLRQ�HQJLQHV��WKH�SURGXFLQJ�RI�VRPH�OHVV�SROOXWLQJ�VXEVWLWXWHV��WKH�ILQGLQJ�RI�
VRPH�OHVV�SROOXWLQJ�SRZHU�VRXUFHV�LQVWHDG�RI�WKH�LQWHUQDO�FREXVWLRQ�HQJLQH��

7KH� VROXWLRQ� PHDQV� WR� ILQG� VRXUFH� WHKQRORJLHV� DEOH� WR� UHGXFH� 62�� VL� 12[

HPLVVLRQV��WKLV�FDQ�EH�GRQH�E\�D�GLUHFW�DQG�LQGLUHFW�UHGXFWLRQ�RI�VXOSKXU�TXDQWLW\��
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$FFRUGLQJ�WR�WKH SUHVHQW�UHVHDUFK��LW�FDQ�EH�VDL�WKDW�
x 'XH�WR�WKH�JHRJUDSKLFDO�SRVLWLRQ��RI�FORVH�W\SH�LQ�&OXM�QDSRFD�WKH�DYHUDJH�

DQQXDO�KXPLGLW\�LV�KLJK�DQG�VWHDP�RI�DLU�WDNHV�SODFH�KHDYO\�
x %HFDXVH� RI� WKH� LPSURSHU� WUDIILF� FRQGLWLRQV� ERWK� IRU� SHGHVWULDQV� DQG�

YHKLFOHV� UHDOLVHG� WKURXJK� D� VHULHV� RI� SURMHFWV� UHJDUGLQJ� WKH� GHYHORSPHQW� RI�
SHGHVWULDQ� ELF\FOH� WUDIILF�� KHVH� SURMHFWV� VKRXOG� WDNH� LQWR� DFFRXQW� FRVWV� DV� ORZ� DV�
SRVVLEOH�WKURXJKRXW�WKH�H[SHFWHG�OLIH�DQG�WKH�SRVVLELOLW\�RI�IDVW�LPSOHPHQWDWLRQ�DQG�
HDV\�PDLQWHQDQFH��

x 8VH�DQG�XSJUDGLQJ�GHYLFHV� WR�UHGXFH�HPLVVLRQV�DQG�92&�YDSRU�UHFRYHU\�
IURP�IXHO�GHSRWV�DQG�ORDGLQJ�SRLQWV�

x ,QVWDOO� V\VWHPV� LQ� KLJK� WUDIILF� DUHDV� WKDW� DFFXPXODWH� DLU� SROOXWLRQ�
GHSROOXWLRQ�DQG�SXULILHG�LW�

x 3URPRWH�DQ�HIIHFWLYH�V\VWHP�IRU�FKHFNLQJ�WKH�WKH�H[KDXVW�JDVHV�RI�YHKLFOHV
,PSOHPHQWDWLRQ� RI� HGXFDWLRQ� SURJUDPV� �� GHYHORSPHQW� RI� WKH� SRSXODWLRQ��

VWDUWLQJ�IURP�WKH�YHU\�HDUO\�DJH�DQG�HQFRXUDJH�WKH�XVH�RI�SXEOLF�WUDQVSRUWDWLRQ�RU�
PHDQV�RI�WUDQVSRUW�FOHDQHU�

5HIHUHQFHV
$UGHOHDQ�)� ������� &RQGLWLRQ� XUEDQ�SROOXWLRQ LQ� JOREDO�ZDUPLQJ��&RQI��;9,�(IILFLHQW��

&RPIRUW�� (QHUJ\� &RQVHUYDWLRQ� DQG� (QYLURQPHQWDO� 3URWHFWLRQ�� )DFXOW\� RI� %XLOGLQJ��
8�7�&�%��%XFKDUHVW��)DFXOW\�RI�%XLOGLQJ

%UHHQ�0��6���6FKXOW]�%��'���6RKQ�0��'���/RQJ�7���/DQJVWDII�-���:LOOLDPV�5���,VDDFV�.���
0HQJ�4��<���6WDOOLQJV�&���6PLWK�/����������$�UHYLHZ�RI�DLU�H[FKDQJH�UDWH�PRGHOV�IRU�
DLU�SROOXWLRQ�H[SRVXUH�DVVHVVPHQWV�� -RXUQDO�RI�([SRVXUH�6FLHQFH�DQG�(QYLURQPHQWDO�
(SLGHPLRORJ\��������±����

&KDUOHVZRUWK�6�0���/HHV�-��$����������3DUWLFXODWH�DVVRFLDWHG�KHDY\�PHWDOV�LQ�WKH�XUEDQ�
HQYLURQPHQW�� 7KHLU� WUDQVSRUW� IURP� VRXUFH� WR� GHSRVLW�� &RYHQWU\�� 8.�� &KHPRVSKHUH��
����������±����

'LDFRQX�*���5RMDQVFNL�9���%UDQ )� ��������8UJHQWHOH�VL�ULVFXULOH�GH�PHGLX�SHQWUX�DJHQWLL�
HFRQRPLFL��(GLWXUD�(FRQRPLFD��%XFXUHVWL�

/HXQJ�'��<��&�� ��������2XWGRRU�LQGRRU� DLU� SROOXWLRQ� LQ� XUEDQ� HQYLURQPHQW�� FKDOOHQJHV�
DQG�RSSRUWXQLW\��(QYLURQPHQWDO�6FLHQFH����G[�GRL�RUJ���������IHQYV�����������

0DF�,���)ORFD�/����������6WUDWHJLD�SURWHFWLHL�PHGLXOXL� LQFRQMXUDWRU�GLQ�5RPDQLD��(GLWXUD�
(FRPHGLQSDFW�8�%�%��)DF��GH�*HRJUDILH��&OXM�1DSRFD�

0DQHVFX�6���0DQROH�&����������&KLPLD�VDQLWDUD�D�PHGLXOXL��(GLWXUD�0HGLFDOD��%XFXUHVWL�
GH�0LUDQGD�5HJLQD�0���$QGUDGH�0DULD�GH�)DWLPD��)RUQDUR�$GDOJL]D��$VWROIR�5RVDQD��

GH�$QGUH�3��$���6DOGLYD�3DXOR����������8UEDQ�DLU�SROOXWLRQ��D�UHSUHVHQWDWLYH�VXUYH\�
RI� 30��� PDVV� FRQFHQWUDWLRQV� LQ� VL[� %UD]LOLDQ� FLWLHV�� $LU� 4XDOLW\�� $WPRVSKHUH� 	�
+HDOWK�������������������
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3RQWLFLHOOR %DUQDED�*���&DSR]]HOOD�$VVXQWD��'L�*LRUJLR�9DOHULD��&DVDOH�7���*LXELODWL�
5���7RPHL�*���7RPHL�)���5RVDWL�0DULD�9���6DQFLQL�$QJHOD�������� 2YHUZHLJKW�DQG�
XUEDQ�SROOXWLRQ��3UHOLPLQDU\�UHVXOWV��6FLHQFH�RI�7KH�7RWDO�(QY������±�������±���

9DVLODFKH� 0�� ������� &RQVLGHUDWLRQV� RQ� WKHUPDO� UHKDELOLWDWLRQ� RI� EXLOGLQJV� 0DULFLFD�
9DVLODFKH %XLOGLQJ�0DJD]LQH��������������

=DPILU�*����������(IHFWXO�XQRU�SROXDQWL�VL�SUHYHQLUHD�ORU��(GLWXUD�$FDGHPLHL�%XFXUHVWL
'LUHFWLYD� QU�� ��������&( D� 3DUODPHQWXOXL� (XURSHDQ� �L܈ D� &RQVLOLXOXL� GLQ� ��� RFWRPEULH�

�����SULYLQG�SODIRDQHOH�QD܊LRQDOH�GH�HPLVLH�SHQWUX�DQXPL܊L�SROXDQ܊L�DWPRVIHULFL
+RWăUkUH� QU�� ��������� SULYLQG� SODIRDQHOH� QDĠLRQDOH� GH� HPLVLH� SHQWUX� DQXPLĠL� SROXDQĠL�

DWPRVIHULFL
+RWăUkUH� QU�� �������� SULYLQG� VWDELOLUHD� FHULQ܊HORU� WHKQLFH� SHQWUX� OLPLWDUHD� HPLVLLORU� GH�

FRPSX܈L� RUJDQLFL� YRODWLOL� UH]XOWD܊L� GLQ� GHSR]LWDUHD�� vQFăUFDUHD�� GHVFăUFDUHD� úL�
GLVWULEXĠLD�EHQ]LQHL�OD�WHUPLQDOH�úL�OD�VWDĠLLOH�GH�EHQ]LQă

173$�����1RUPDWLY�GLQ����IHEUXDULH������SULYLQG�FRQGLWLLOH�GH�HYDFXDUH�D�DSHORU�X]DWH�LQ�
UHWHOHOH�GH�FDQDOL]DUH�DOH�ORFDOLWDWLORU�VL�GLUHFW�LQ�VWDWLLOH�GH�HSXUDUH�

13� ������ 1RUPDWLY� SHQWUX� SURLHFWDUHD�� H[HFXWDUHD�� H[SORDWDUHD�� GH]DIHFWDUHD� VL�
SRVWXWLOL]DUHD�VWDWLLORU�GH�GLVWULEXWLH�FDUEXUDQWL�OD�DXWRYHKLFXOH�

2UGLQ� GH� 0LQLVWUX� QU�� ��������� SULYLQG� DSUREDUHD� XQRU� JKLGXUL� QHFHVDUH� SXQHULL� LQ�
DSOLFDUH�D�+�*��QU�����������SULYLQG�VWDELOLUHD�XQRU�PăVXUL�SHQWUX�UHGXFHUHD�HPLVLLORU�
GH�FRPSXúL�RUJDQLFL�YRODWLOL�GDWRUDWH�XWLOL]ăULL�VROYHQĠLORU�RUJDQLFL�vQ�DQXPLWH�DFWLYLWăĠL�
úL�LQVWDODĠLL

2UGLQ�QU����������� SHQWUX�DSUREDUHD�PHWRGRORJLHL�GH�UHDOL]DUH�úL�UDSRUWDUH�D�LQYHQWDUHORU�
SULYLQG�HPLVLLOH�GH�SROXDQĠL�vQ�DWPRVIHUă

67$6�������������5RDG�YHKLFXOHV�QR[LRXV�HPLVVLRQV�GHWHUPLQDWLRQ��$GPLVVLEOH�OLPLWV�DQG�
WHVW�PHWKRGV�IRU�YHKLFOHV�ZLWK�ZLJKW�XS�WR������NJ
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